Rationale: A postoperative maxillary mucocele (POMM) is a delayed complication of maxillary sinus surgery. Although transoral enucleation is a conventional approach for its treatment, the intraoperative risk of injury to the inferior rectus muscle increases when there is an orbital floor defect. The transnasal endoscopic marsupialization has also been used widely for treatment. However, it has a potential risk of postoperative stenosis of the meatal antrostomy site, especially when the medial wall of the maxillary sinus is thick.
Introduction
Postoperative maxillary mucocele (POMM) is a late complication of radical maxillary sinus surgery, mainly the Caldwell-Luc operation. [1, 2] It develops from the residual sinus mucosa about 10 to 30 years after the sinus surgery. [2] Transoral enucleation with a sublabial antrostomy or transnasal endoscopic marsupialization is recommended as treatment. [1] If the POMM is accompanied by an orbital floor defect, the risk of injury to the inferior rectus muscle increases with transoral enucleation. On the contrary, when the medial wall of the maxillary sinus is thick, the risk of postoperative stenosis of the meatal antrostomy site and the difficulty of the operation greatly increase with transnasal endoscopic marsupialization. [2, 3] We report a case of a patient with a POMM with an ipsilateral orbital floor defect and thickening of the medial wall of the maxillary sinus. We performed transnasal endoscopic marsupialization and succeeded in preventing postoperative stenosis by placing a penrose drain at the antrostomy site for 1 month. To our knowledge, this is the first case where the penrose drain was used to prevent stenosis after endoscopic marsupialization of the POMM in the presence of an orbital floor defect and a thick medial wall of the maxillary sinus.
Case report
A 60-year-old man who had undergone a right Caldwell-Luc operation about 30 years ago presented with right periorbital pain for 4 months. He had been treated with a maxillary sinus puncture and antibiotics at another hospital for 2 months before visiting our emergency room with persistence of symptoms. At the time of admission, his right cheek was red and swollen. He did not have visual symptoms such as decreased vision, diplopia, or limitation of eye movement (Figs. 1-3) . Contrast-enhanced facial computed tomography (CT) showed a cyst in the right maxillary sinus and a defect in the right orbital floor. The thickness of the medial wall of the right maxillary sinus was approximately 6.7 mm. The diagnosis of POMM was made based on his past history, symptoms, and CT findings.
Transoral enucleation was deferred, as the risk of injury to the inferior rectus muscle was considered to be very high due to the defect in the orbital floor. Hence, transnasal endoscopic marsupialization was performed under 30°endoscopy using a curved drill. A large quantity of mucopurulent discharge was drained. We then attempted to enlarge the meatal antrostomy site as wide as possible to reduce the risk of postoperative stenosis. However, in the vicinity of the mucocele, the movement of the drill was limited, and the opening could not be made wide. The size of the meatus at the antrostomy site that could be achieved was approximately 0.9 Â 0.4 cm. Hence, we placed a cylindrical penrose drain at the antrostomy site to reduce the risk of postoperative stenosis, and the tip of the drain was fixed with 4-0 nylon to the inferior turbinate. After surgery, the patient's right periorbital pain disappeared.
The patient was discharged without any complications one day after the operation. One month later, the penrose drain was 
Discussion
POMM is a kind of mucocele that occurs 10 to 30 years after radical maxillary sinus surgery. It originates from the residual mucosa in the maxillary sinus after surgery. It was first described by Kubo in 1927 and is reported to be more common in Japan than in the US or Europe. [2, 4] Symptoms of the disease vary and progress slowly. The initial symptoms are usually pain and swelling. As the disease progresses, symptoms of orbital involvement such as decreased visual acuity, epiphora, and exophthalmos can also appear. [4] Transoral enucleation with a sublabial antrostomy has conventionally been used for the treatment of POMM. [4, 5] As POMM arises from the residual mucosa of the maxillary sinus, thorough removal of the mucocele lining is necessary to prevent the recurrence of POMM after the enucleation. [2, 5] If an orbital floor defect is present, as in our case, the risk of injury to the inferior rectus muscle during the enucleation is greatly increased.
Transnasal endoscopic marsupialization has also been used for the treatment of POMM after the development of sinus endoscopy and has been proven to be safe and efficacious in several papers. [2, 5] However, it is associated with a risk of stenosis of the meatal antrostomy site after surgery, especially when the antrostomy site is narrow. Lund [6, 7] reported that postoperatively, the antrostomy site closed completely in all cases with a meatal antrostomy size of 0.5 Â 0.5 cm and suggested that the ideal size of the antrostomy site should be larger than 1.5 Â 1 cm. Moreover, when the medial wall of the maxillary sinus is thick, the difficulty of access significantly increases. [3, 4] Various methods have been suggested to reduce the risk of stenosis after transnasal endoscopic marsupialization such as using an inferiorly-based mucosal flap, application of mitomycin-C, and using a T-shaped ventilation stent. [2, 3, 8] Among them, the use of the T-shaped ventilation stent, which is placed at the meatal antrostomy site, is most similar to the method used in the present case. However, it has been reported that in this method, an additional sublabial antrostomy had to be simultaneously performed in half of the patients. [2] Moreover, the appropriate Tshaped ventilation stent is available in fewer hospitals than the penrose drain. In addition, if the T-shaped ventilation stent is inserted through the sublabial incision site, its removal during postoperative outpatient care is difficult.
The penrose drain is inexpensive and widely available. It is also easily removable during outpatient care after surgery. In addition, as in this case, it is possible to insert the penrose drain without performing an additional sublabial antrostomy.
In this case, the meatal antrostomy site could not be made wide enough during transnasal endoscopic marsupialization. As an alternative method to prevent stenosis, a penrose drain was inserted, maintained for a month, and then removed, which maintained the openness of the antrostomy site. We suggest that the penrose drain insertion be considered as a method of reducing the risk of stenosis of the antrostomy site after transnasal endoscopic marsupialization of POMM.
